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Performance Evaluation of Mixed-precision Iterative Refinement Method for Solving Linear

Systems of Equations using IEEE754 Single-Double Precision or Multiple Precision Floating-point
Arithmetic

SED R
Tomonori KOUYA*

Abstract: Buttari et. al. propose the mixed-precision iterative refinement method using IEEE754 single and double
precistion arithmetic for solving linear systems of equations. It is well-known that their proposed method can obtain
high performance on computation environment on which the performance of single precision arithmetic is higher than
double precison arithmetic. In this paper, we experiment how the original mixed precision iterative refinement method
can perform on standard PC enviroment with IEEE single and double precision linear algebra computation libraries such
as BNCpack, LAPACK and ATLAS. Furthermore, we show the result of performance evaluation and error estimation
for extended one using multiple precision arithmetic such as MPFR/GMP.
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Table 1: IEEE754 BFERE (S = 107°) - f4EEETE (L = 1077) OFTERR (B41: B)
S-L Iter.Ref. LUP(L) LU_P(S)
Dimension | BNCpack | LAPACK | ATLAS | BNCpack | LAPACK | ATLAS | BNCpack | LAPACK | ATLAS
512 2.83 0.14 0.05 2.82 0.1 0.05 2.83 0.14 0.05
1024 22.51 0.56 0.33 22.65 0.39 0.29 22.51 0.56 0.33
2048 184.26 2.23 1.83 185.56 1.54 2.06 184.26 2.23 1.83
4096 1422.95 10.11 11.61 1440.31 6.91 15.16 1422.95 9.73 11.61
Relative Error (Double Precision)
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Table 2: ZE Rt HEFOFHERR (HALF)

L=50,§ =25 L =100,S =50 L =500,S =250
Dimension | IterRef. | LUP(S) | LUP(L) | IterRef. | LUP(S) | LUPL) | IterRef. | LUP(S) | LUPL)
128 0.18 0.15 0.18 0.23 0.18 0.26 0.69 0.58 1.18
256 1.4 1.25 1.4 1.75 1.55 2.24 5.21 4.63 9.59
512 10.12 9.59 12.38 12.62 11.83 17.57 39.27 37.45 76.19
1024 78.89 74.17 94.22 99.17 91.52 140.57 301.55 292.05 606.7
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